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2 tamo® «9 * >-t 9 0 

im*& 7 ] 

i & m*^ 8 <o v^-rtt^ tciemo ig o * * > -b ? & c t « t 

1 0 ] 

«HB«75*ttxsom*iis*tcaf^v»r, atria? * ;v*^#ifc£M§rt-&m«frx;iit, 
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#112 0 0 3-3 4 3 4 1 2 ^-v : 1/ 

[0001] 

^^^(iOFDM (Orthogonal Frequency Division Multiplexing I Ii:3eJ§r&$c£r#.I# 
10 0 0 2] 

mti$m±TV?fr1&mi~&^Xl&mWi$>m$ FN (Single Frequency Network 
: JSafe&* ? h 7 - * ) *fr5*£-K, OFDMfe^A«:ffiv>*i fc#lftW§#fC 

[0 0 0 3] 

^UiO#ftKJ:r|, *-JB«lkKJ:*Jk**y >7-^, S FN 

[0 0 0 4] 

[0 0 0 5] 

S FN<Z>H3i>5*M£*L-CV>£ 0 
[0 0 0 6] 

sister ^-y-^Kiii ijiitrajfeo^ie), *&te^&xn&it*Ptm&<D&m&<nwm* 

[0 0 0 7] 

Sc^'t 1 ^ S F NOB I) fc LT«\ 

(2) £S«7 ^x^©&fa#tt£5fe*-r 0 II •ja*«rfi« , t*^ 

(3) ffMtfKioTIi^*®*^^^^^ 

#»=J:*^«^»t^t±+^ia0ai*OW«*qil!#"e§*v>£fc*»€> % (1) (2) K0a 

o 

[0 0 0 8] 

jg&£cfH3:£*i5£U «5gLfe0 »)&*^»Offl«a:«rtt7*-^ * I F F T (Inverse 
Fast Fourier Transform : itiftii?- 1 ; LT^tt©^ ^^I^Jc^t*- * KM 

miE# 2003-3092150 



#SS 2003-343412 



: 2/ 



■r * £. t x® *) (Drnmrn-^ u £ <omm^ £ l tim-** mx-t %>^t 

[0 0 0 9] 

*DVB— T (Digital Video Broadcasting - Terrestrial) ^^-^ B^^i&JiT-'v^ 
.rt'lfc^i^a^-C&S I SDB — T (Integrated Services Digital Broadcasting - Terrest 
rial) M^iftfflJiitv^/Mny h*-*Heitfc^LTv»S 0 
[0 0 10] 

(S P : Scattered Pilot) X>$>& Q 
[0 0 11] 

o ) 

kp=3(n mod 4)+12p • • • (s£ 1 ) 

(S:i) ^<b, S P^gBg&S' > #mn©4Ki4 *5fe-C»3eS*L Sit 

[0 0 12] 

s pm^&Mu^yyAft^mfc&^^x^mztix&t)^ -eotaM 

, v > **;VffnO 4 i £ «^T?«tSt $ KX £ 0 
[0 0 13] 

i41**»oo#^ii, io^o^i^i (1&1) KU^tztb, zthV±m±^<D^4 
[0 0 14] 

13 8 tt, @t)Wt>t5 3(Di^^tyn ?*H*C**o 
[0 0 1 5] 

7^^^«3Sfc^««B3 3 ©rt«fc:feV*T. 3 3 1 li, ^#S|3 1 <D& 

*s(t)**e>fK3§iK#ttF(«)S:jt5e-r*^o-e, •€-©m*i±»^ttit:miaj»3 3090 

[0 0 16] 

fc3£IM3Mi*5£«B 3 3 1 <*>rta&fc:fev»T, F F T (First Fourier Transform : WJ|7 
-UiJEJfc) 0B&3 3 0 114. tt*£*3 1 <Offi*s(t) ^^JWBJS^tfDflf-^* 

t*4^ ■€-©flJ*8(«)»i'»#A/#^tftWBI»3 3 0 2<DXtS^XV ! S PWffiUJj^ 
3 3 0 3©*— C5A*fc««&$^ae 
[0 0 17] 

s s>#JI'&%rmm®Bt3 3 0 2f4. Xjjs(a> ) tiZ TMC C (Transmission Mult 

iplexing Configuration Control) & ¥0)1/ >^)UizM'T Sif S P <OWM^^^t 
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*4'»^ff0 4 0!B^*fllJU *©ffi;frttS PMffiIlS&3 3 0 3 , temmtHM 
m®&3 3 0 4, SP^«3 3 0 50<?rti?in<Dm~<OXt}Kmi&-£ix2> 0 v 
> £ ig£H&g 1" & £ £ f± & v> £ & . v > ^)^^(D 4 * & *6 T > > 

[0 0 18] 

SP«£BII]ji&3 3 0 31^ ">^^S^ttajHI»3 3 0 2 0*g£Kt£v> F F T 0& 3 3 

o iom^js(ft»)*»?>sp^w*o«-5-sp(o*)«:amt. -eom^sp(«)i±^K#tt 

[0 0 19] 

<£^!&#teirffimi&3 3 0 4li, >>>7$)\s%r-%Wim®&3 3 0 2 O#£fc$£o trfittfc 
ftffi#&&t?**&£<0SP«^Xp(«O£rtWSI£U SP»ffiEJii&3 3 0 3 <DmtsX$> 
% S Pte-S-SpU)* ttcj: 19. S PiwJti--6^ftJRFttF^(«,)**ae>S«>0-C. 
•e-om^jttS P^@K3 3 0 5^)|-?)AAi:ftt$itSo 
[0 0 2 0] 

SP#JftEIJ»3 3 0 5tt. S PtcMi-^f£3iS&#ttFp(o,)^4 v^#;v^^L, 

seg^^u 5fc«e>r^jftb^spi-*i-r*^KifiFttFp , (a,)*m*-r*o -ffc*>*>> 

v V *f 0 <DFp ( w ) <O^M. -> ^ 1 <DFp ( a> ) O&Sft^ v > #^»^-36* 2 

OFp(a,)O^S, V>^;V#-^^3 OFp(ey)^^ y >*';i/f f ©Fp(<«)^£^^ 

«)HillliK3 3 0 6i:ftl&S*i4o 
[0 0 2 1 ] 

[0 0 2 2] 

*tK®j^3 3 o 6 fi^m^^s p\zft-r m^x^ spor 

01i^?>>f y^^l/^#>xtt^rRS^W;5fe*^**^*v* 0 *fP^|Uj&3 3 0 6li, # 
feitfe^^^rfrKJti-ifeaySH^ttSrttj^fc u -?-«>ffi:t7t±H3l§|ilf&3 3 0 8 i:# 

[0 0 2 3] 

W3I§ ®i?&3 3 0 8fi. ^S:ola|ftT»o«kai^iaiS:ffli(t-rS7fcae)^ 7*-*fcHI3|v*T7* 
-*£3c*«e>1- 0 M9l§f± I FFT0j^3 3 10 ^i-2>B#^«l^<7)^m"e^*BP#>6 ? -r 

^^^i ?^I?:1t^o I FFT&SOfflif&fcJ: ») t»-*&{4 2 O^ilHiJ^ KW 
m^m^-f^^t i>X&& 0 lll3lv»fc|fco^-^F(«)«:feaUlKRFtt*l3fe*5 3 3 1 esffl 

-eom^}±^M#i4#ajiai^3 3 0 9^ft$&$^^, 0 

[0 0 2 4] 

0 9 »ie3fe»#tt*5£W 3 3 l<DmUMft*&mt)lzmiLfzi><DX$>Zo Iftico^ 
[0 0 2 5] 

3SM#ttgmHIi&3 3 0 914, ^mrtt«IJg93 3 1 ©ffl2jFU)tf»&** V-te/l'JS 

ME(o>)=Sr#m-r<&^or% -e^mm* i ffthh&s 310 0 

[0 0 2 6] 

1 F FT@K 3 3 1 0 li, 3tM#f3i#ffi!IIj§&3 3 0 9 0fflAE(«)*IFFTt4itK 
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«cKfrl§]ji&3 3 1 1 fc#ifc$*L*o 
[0 0 2 7] 

«MfrHII&3 3 1 lit, I FFTHJ^3 3 1 0«e(t)^^ Bff5e<0«ftMSJr5Sic 
afc**v*T7-f ;V*^ftw_new(t)£gffii-£fc<Z)-t? % fOffi^l±7 <r ^ * |£ft£j&S|$ 3 3<o 
mttw_fiT(t)t LXF I R-7-r 3 2 ©izoAAt:ftl&^^c 
[0 0 2 8] 

[0 0 2 9] 

*1% i*mm®®M%M3 3 10fti^F(»)l± (5*2) -«£*i& 0 
[0 0 3 0] 
[mi] 

F(co)=— ■ — 7- inU) . . . ( ^ 2) 

1 - (w_in ( co ) w_out ( co ) w_loop ( co )- w_fir ( co )} 

t£oT, «»^3 l^ioTigija^^flr^M^tLS^ti (5*3) -etfestL^o 
[0 0 3 1] 

w_in(<w)w_out(<y)w_loop(a>)=w_fir(<w) • • • (5*3) 
**v-fe/l/5*S£E(«)* (3*4) Oi^:SiU 
E(w)=w_in(w)w_out(ft>)w_loop(cej)-w_fir(a)) • • • (5*4) 
(5*2) (5*5) imhftZo 

[0 0 3 2] 
[ft2] 

E(a,) = l-^f2 • • • (*5) 
F(co) 

*<VteMWmyr_in(a>)l*fcm£%:t), 5i|M#te»ffilI]j& 3 3 0 9P«3fflJ^^v»T 
^ (5*6) iZ&^xmiiZtl&o 
[0 0 3 3] 
[ic3] 

D = ]TFU) • • • (5*6) 

CO 

i^ti> ^^>-b;vaME( w )(± (5*7) t«$ti5 0 
[0 0 3 4] 
[ft 4] 

EU)=1 "?^) ' ' ' ( ^ 7) 

$*>K, $M«lriJii&3 3 1 1 T~o#ffcMfr5*£ (5*8) TJSftfSo 
[0 0 3 5] 

w_new(t)=w_old(t) + / ae(t) • • • (5*8) 

fc/iU (5*8) *Ow_old(t)ttH3tfWO#ft. /<ttmTO^||5gft-T?2b* 0 
[0 0 3 6] 

&±<0f#$;ic £ of, H ty&<&Of5^|IS^w_loop(a>)w_out(a;) t F I R "7 -f 3 2 
OfciIII8$:w_f i r ( a> ) t <DmfrX$> %> * \ y^)vm.m,{ai ) ** N 0 J- JDOfc-t §i9i;7-f- 

hv<y tmmmft^, m*) 3 otu7js(t)^« % ±«^<^^m7j$^ 

[0 0 3 7] 
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X$>2> 0 

[0 0 3 8] 

FFTHIi&3 3 0 1 OAttt^K v > #;HM§-»mH]i& 3 3 0 2©A^ 31 ITS Pttffilal 
ft3 3 0 3O*-©^K*JV»rii, f-^tf8 19 2ji[fcictv^ 0 S Pttffi|gl& 
3 3 0 3<*>m:*K te5lft#ttiraiia»3 3 0 4 0fg-OA:ftfctfi#> xo , sp^iseij»3 
3 0 5<?)i- OA2Jfci3v>T{i, f-^ jScffe** 1 >'>4?;nc#ttL<5 s P4>£8rc$& 4 

6 9jSfcfto0^ 0 S P^JS0K3 3 0 5 <7)ifiJ &O f *&HII]*& 3 3 0 6 OXJjK&^X 
tt, 7*' * ,aric# s 4 5/ > s P (tzt* \,Wkt>/*4 n y h Ji&JI) cd^c^* & 1 
8 7 3jSlk4om 0 *tfH!j&3 3 0 6£>ffi2K &U r W3I#lI!l&3 3 0 8 OA^Jfcisv* 
X\U T-9im&*'*V TE«*^-tS^:ie>KFFTlBlft3 3 0 1 OAffi* i: TO«39 
8 19 2&fcfco-CV*£ 0 K5I#HI^3 3 0 8 OfcB^ ^M#14^:tBiaJ^ 3 3 0 9f)AHi 
Rtfl FFTII^3 3 1 0OAtH*tc*5V»-Ctt. IfllBIS&Sfc.fc&T'-^Ojfcfc l^- 

« cxmt-r % &&m% r- 9 £Mx, 2 0 4 8 £ 4 tz \t a 0 9 6 * s & i± 8 1 9 2 & 
vtmxwL 1 ] # 11-355160 ^m. 

[&Wf$M2 ] Hfrm 2001-223663 -5§-<&#. 
[0 0 3 9] 
[0 0 4 0] 

[0 0 4 1] 

{wm^rnvk-tztztbo^m 

[0 0 4 2] 

)v^wl t , -mm «? * * * > -t ;v l 
* m^m^m^m. t , mmmmmm^m^m^^ x**^* 
n>ffl&*Mm-tz>mgamitm&8Lt^ mtmm^^m^omjj^nL, or- 9^ 

x-gm^&t, m%&mi$m7-vx-m&^&.<Dmi3KttLx, fcmmafr&vmnteLmfr 
& mm t tz t±miB ? 4 ^ 9 <d&&k x o xm.^. $ tt & mm <d v»i**t*vh $ *■ 

[0 0 4 3] 
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[0 0 4 4] • 

ib* ^ > -t ;v^oajti £® &im^it-5§-^ t ^m-r & ssis? - y t . m fa 

m* * y TMmmm&gt t „ mznumy - y x»^©tB* * , i»ib#m* * y rmm 
tAto&gtotoftfrbfthti&i&m***) resume ct^jbi* * y r^^mm-t^^ 
m* * y raai¥^ t , utem? - y ^m^mo th£ *■ , flrfB#fl&* * y T««wm 
m^j a> ib # h #m t^jTc es t m&fr t smtt sit -c#jh ^fjro 

[0 0 4 5] 
[0 0 4 6] 

<Dmjj<Dm.*&WLwmL, wmztitzmi3<Dm.<D7 %^m* * y tors***** 

miB#BB *tV7i ffli» hfthttZ #M *t'J7 <7>@Bg J@ t T^jS"f & #fls 

kkb$*l* 2 *#j£u tWB#j»*^y T^^om^j*«ffiLT 

[0 0 4 7] 

offi^omsr^^tu itstLfcujjoaoHtM^t'j tombs***** fcos- 
frfa#^+^ y ram#s<7)tb^^^#^^^#BB^^ 1; Tco@Bg^/sc-c^i-*#M 

* * 'J T^Jft#®, £ £ Kfitx, mriB#M^r * y T^#^{±, #bb# * y 7#*HII 
[0 0 4 8] 
[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1 ] 
[0 0 5 2] 
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7& s w#£^& 0 tits mis<ommmz\±i'>Ji?)v$L*g,< l, ^ifcRffn^-e^^^b^ 

[0 0 5 3] 
[0 0 5 4] 
[0 0 5 5] 

in (9^=^^^ >*.)\<irz>*^ y-tfrjimts mmm v> j t)i'i,tzik<7)m j %-<7> 
^vjN$v^igffl^^J9ffli-^ntxsh. KrSBjs**»txeoffi*is*^afe-^^T, ntFie-7 

-f;v^^«^Hiri'^SffXSh, fcJMTr* J: ? KL?z 0 
[0 0 5 6] 

- <oU& K X ft!*, tfti&fc^<0$M*%i!n KXS> -fMfflkMtfL-ViD 0 W X t R$ PQfitt 

%> o 

[0 0 5 7] 

> ttz, ftU'?<D!i!m*£t)nnmi~-t-2>zti l z£t), ■mmm***>*n<Mft*?r^, 

fc*o*&03gJK] 

[0 0 5 8] 

^WOt^tt, ^jSLfcSP (Scattered Pilot) K J: LT»1#i 

L T 0 Jf A L *> (O £ I F F T %m Lxmm W&m^r ^mLiz&KBW'fZMm 
t LizZtX-b&o 
[0 0 5 9] 

z\tt\z£ »k ^mr-^^M^m^xm^jL^^^y^y<DmBm^mmiz^^tzi(> 

[0 0 6 0] 
[0 0 6 1] 
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§liMattH(Oi:t^o T(t)J (±B#^^t«cd«^ rU)J ttJS&K&tt 
[0 0 6 21 

El 14- ^M2 1±, RF (Radio Frequency : MJ§«0 If 
[0 0 6 3] 

^r, w_in(t){i§jgg|$2<^>^;v*j£^ w_out(t) l±mmU4 <r>4 WOl^jfc^ w _loo 
p(t) (i HI *)&Z>*teMm6 <7)4 >s*)VXfc^ w_fir(t){i0 >-b7 3 a|*J§&OF 

I R (Finite Impulse Response : Wt^-XJEfrgp) y <f )V? 3 2<D<{ 

[0 0 6 4] 

wJoop(t)*w_out(t)Mt)£0^j&#^£^«U -?-?>aJ7Jr(t) f±§HSK 2 tC^^^L^, 

*froi><DX\ ^©ffl^w_in(t)*r(t){i01)£^t>-b7 3a»i»i3 1 OfH- 
[0 0 6 5] 

i>)^t>-fe73 aOTO^is^T, ^#^3 lli, £«g&2<9ttS;£jw_in(t)*r(t) 
frbF I R7^JV^3 2 0ffi;frw_fir(t)*s(t)£«C&kOT% -?-0(iJ7Js(t) f± F I R7 

[0 0 6 6] 

7 J frffa&tkj&US 3 aJi, it#f?3 1 <7>ffi£s(t)^<b{SMj&0#te£*t;£U 7 
^^^^^-t-^ ^CD-C, -eotli*w_fir(t){±F IR7^^3 2 ^fj|-<9A7J 

[0 0 6 7] 

F I R7^H 3 2ti, M#S|3 1 Otti>5]s(t)^Lt7 W ;V*#ik£j»3 3 a Oft 
7Jw_f ir(t) K X fcfrv>> 0 i? ^«-^O^ w _f ir(t)*s(t) 

[0 0 6 8] 
[0 0 6 9] 

i£«7>x-f 5 {i9i'(tSI5 4 0m7Jw_out(t)*s(t)^^ltt-^ &OT% ^<7)£B^<^— «j$t 
0»ia*fe3lft6S:gftLfc|l, IsJ'9ji^«-tw_loop(t)*w_out(t)*s(t)t^oTg:«7 

[0 0 7 0] 
[0 0 7 1] 

£?\ fS^#tt«^3 3 1 aOffi7JFp'( w ){i (^9) "«£:M&o OFD 
M&fctLX, SPt*WXZi:<<£:X<DT-***>)T<Dmt)iz^>\,>Tl^ (^2) t'^L 

p) vmwi&vfriz&tf&mtiimi^izxvxmztiZo fir, ^offi^Fpumi 

v>^;VOffi££Sg1-fc<0-e&>K ^v>**^^^L^^«i. Fp' ( ) X o T^E 
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[0 0 7 2] 
[»5] 

Fp'(co) = — , w_in(co) . . . 

1 - |w_in ( co ) w_out ( co ) w_loop ( co ) - w_f ir ( co )} 

o 

[0 0 7 3] 

w_in(<o)w_out(a>)w_loop(a))=w_fir(o>) • • • (Si 0) 
**>-te/l/$!||gEU)£ (^1 l) ©i9t:£IU 
E(a>)=w_in(<o)w_out(a))w_loop(w)-w_fir(w) • • • (Si l) 
(S9) *W&-t%>t (SI 2) tf*#P>as„ 
[0 0 7 4] 
[15:6] 

E(co) = l • • • (Si 2) 

Fp (co) 

[0 0 7 5] 
[»7] 

D = XFp(co) • • • (Sl 3) 

i<^^, ^r^>-tr;V^HE(o,)}± (S14) tS^fl^o 
[0 0 7 6] 
[&8J 

E(co) = l~£— (Sl 4) 

Fp (co) 

??>^ «tH#rIll8&3 3 1 lT-o^tMS* (Si 5) -C^i-^o 
[0 0 7 7] 

w_new(t)=w_old(t)+ i ue(t) • • • (Sl 5) 

fcrtfU (Sl 5) + ©w_old(t)ttM*r«r<0«Su ^ nmTV&Mfe&X&Zo \>X±. 
O^ffrHJ: oT, @IO;&*^fc»W^_loop(«i)w_outU) fcF IR7^V^3 2 Ofcjt 
H tfcw_f i r ( w ) t <DMfrX$> ;V^HE ( a> ) ^ 0 JRSff- « K7-f- KAy 

^IHM&PtfnHlfliU It)M^rt>-b7 3«s(t){:ii, ±^^<0*^ffi^$tt-& o 
[0 0 7 8] 

mT»&&o 02 k&v>t, in 8 ti^i:fMtt:o^T}^i:^f ^fv^TMt-So 

[0 0 7 9] 

7 4n>*&m&imz 3 aOfi»Civ>T, <£3ltt#te*£«3 3 1 a 14, ft#8 3 1 

#msi{S3 3 o 9owjcflt»sit*o um&mim%M3 3 1 a as p^sea, wmr 

»4 0ffA®^3 3 1 2XtmfflEWE««EI§&3 3 1 4 0-e-#t-F^-OA*K#il&$^* 

O 

[0 0 8 0] 

1536»»ttiij£fflJ 3 3 1 a <DfaUfc&\,*X, FFT (First Fourier Transform:^ 
y-V^-mm) W3&3 3 0 1 «\ ^#2£3 lom*s(t)^?>^v>^;l/DIM^O^ 
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o-e, *o>mj3sM&*s>tfjWr^rmm®&3 3 0 2o;uj£j:^sp»ffiiii 

&3 3 0 3(Dm-<DXZ>tm&ZtlZ> 0 
[0 0 8 1] 

v>^;V#-^ttm@Ij^3 3 0 21^ A»s( w )K^il*TMCC (Transmission Mult 
iplexing Configuration Control) & t'Ov >iH';w^5l"f'i> , lf $&7^ £ S P <9Ilfi£S,£i- 
^^'>y*>ff^)4 OfH^^tB^L. -eotB^fiS P»tfi|IIS&3 3 0 3, fic3IS&#1±# 

mms§3 3 0 4. s p^/&ejs&3 3051, o#a®8&3 3 1 2, & j: mimmm^imm 

^3 3 1 4<7)^-tL-Pttco^-OA*^«l&$^>5,o JSIHK V > #^#^«rlt«ttffi-r* CI 
[0 0 8 2] 

SPfflm0S&3 3 0 3(4, v>^;v#^tBHI{^3 3 0 2 *>tBj£fcfl£v» F F TIU]g& 3 3 
[0 0 8 3] 

&&ammmm*3 3 0 4(4, ^>^#*«mEij»3 3 0 2oj&gi:^TSnt 

ifc*#^^*3&£oSP«#2fo(«)£rtffl55&£U SPfflmia]i&3 3 0 3Offijtce* 
4 S Pls-^-SpU) «r|fe-ts £ fcfc J: ij „ s P Kiti" 4 {5i£jE&i$l!£Fp ( <* ) **** *> 
ZrOmtlteS P-g-J&lig&3 3 0 5 1 <0#—tf>A:&Ktt*&S*L* o 
[0 0 8 4] 

s p^mj^3 3 0 5 1 (±. s Piztt?&iz&m&mv(<o)*m%i^>tf)i>frwmL, 

^iE^tLfcS P£7cO*^'j 7©Sfi:^L, 3fc«e>T^jftUfeS PlcJtt4fiM1ftt 
Fp' (a>)«rffi^1- & 0 MJRfc:ov*Tf4, «*C#3M*RW'r*o 
[0 0 8 5] 

MSlJR-C&^-f* 4 y>*>?-^t^^Aj ±i H8TftWLfcS P*jfciaK3 3 0 5 
[0 0 8 6] 

IIRT* 1 y l^fffl L^v^t^(4, -frJftOj&Rtta < , SP£-j£lHj&3 

3 0 5 i#t*"elioiif^"p45v» 0 

[0 0 8 7] 

^SPMM3 3 0 5 lom^Fp'(ft>)*fE^#14a^3 3 1 a<D^-om* 
tU -?"Oaj*(±^#tt#tBlH!fi&3 3 0 9 lz®mZtLZ 0 
[0 0 8 8] 

»£«pte*ffiEII&3 3 0 9(4. ^%Jft#tt«£ffi3 3 1 a«W( w )*^^>-t 

{40J¥XHII^3 3 1 2^»-oA*»:M$ii*o 
[0 0 8 9] 

0#AlsIS£3 3 1 2 t I FFTHi&3 3 1 0 tW@|S3 3 1 3 Jittffiia&lAfltlslR 
3 3 1 4(4. 0#A|5Jii&3 3 1 2 ©SI-MCil&S^^^ >"fe;H!SHEU)Kov> 
T. S P ^Ottt SriM L ^ ^ PI if «ff e(t) C'^tt ^ 0 
[0 0 9 0] 

t-romxm&3 3 1 2 itm—<oxzi^&z&j&LitsPKwx<o* 

^t^o ^C(iO$:2ofofAtl.o flU R (Cov>T(4. %kX~WM*mm-f & * 
[0 0 9 1 ] 

m\\ R TSgtti- ^4-» L*^(4. 0 If AHIS& 331214, ML^SP 
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3**VT&&KW.mZtltzi><D%:<DX\ 0 £ 2 o-f o#A1" £ (13 3 Ol#KM:S#BS) 

O 

[0 0 9 2] 

$^R©IFFT|R3 3 1 0 tt^ fc^Kf-^M^ 2 O^l Cf^^^ 
-2) o 

[0 0 9 3] 

Ztlb<D0mXL?zOft AEU&3 3 l 2<7)mt>te, I FFTIIlg&3 3 1 0 

O 

[0 0 9 4] 

I FFTIsIj&3 3 1014, 0#AII]S&3 3 12 Ki3V>T 0 ASJtfc* * >-b;^M 
E(«)£ I FFT-tZZ.tl.zX *) , fflj&»:«lftT?OSI3lE(o.)*'l*W««T?0^e(«»)K 

[0 0 9 5] 

^nt@i^3 3 13(4, I FFTHli^3 3 1 0 Offl7jT-&&P#(fgiIJt#^££UilJR Kfe 

[0 0 9 6] 
[0 0 9 7] 

&mm&nm®m3 3 1 4 -en, %—<DAtj'?$>2>v&®mi$Lm-%-&$:wx^2> > 1 ff 

Tv>S£fcfcjfeHL;fctitfHISIE*, *~OA^-C**'>>#^#^-jftto|5i^3 3 0 2 Ojg 
56fcfl£oT«H*-*-So IFFT@^331 0 — <DXXHtmm R KlEff?"* fctf>, titfBffiflt 

[0 0 9 8] 

3110 R T v > tffrm* 0O'» v ^ #;i/*tefl§ L IFFT0E3 

3 1 0 I F F T felOif ^lifeftfc 4 4 t'J 7 f - ^ Ottflif *i4 v»fci& 

> IfitfMHRo&SWta: < > &4II3ISttft|Ql&3 3 1 4 liMf^o 
[0 0 9 9] 

tirMW&m&m&Z 3 l 4offi7j-e*^,^F^«'(S-t{±^^>-b;v^Me(t)t^i9, -e 

omt)i$%mMMm&3 3 1 1 k«s*l& 0 

[0 10 0] 

#LK%LmRii*:tUzmf-f-Z S P^0^3 3 0 5 1, 0 #A®J& 3 3 1 2 , Btfifm 

je&3 3 1 3, ®3®®mj&mm&3 3 1 4<Dmmiz-o^rmm^mm-rzo 

[0 10 1] 
[0 10 2] 

*Hi6»caHIR*»l y>*-;^fffit4^^^j8iii;o^Ti^t-?,o H3(±, 1 
[0 10 3] 

1 V SPMHI&3 3 0 5 1 ti^R-e* 0, 

S&3 3 1 aOtbTJti, 1 2**';Tfc£fc^lMm*aiffiL;fcfc<0fcfc*o O^AIU^ 
33 1214, IFFTES&33 1 0 T?O^K^»tT 2 ©^#«*3 § fcfflffi LOSSES- 
#tt«r»^-r*fc«>^ % 1 2 * V 7 1 2 ©<i ©t7<&feft*#* LT, 4 4B*S§ £fft 
ffit&itfcU 12^t';7W:2ooomno 4 fzT- 9 OftmiiZiZF F T 
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[0 10 4] 

tU v>^;V#^2-e{± (-6) ^r^UT-rtL, -»^>ff 3tlJ (-9) ^r^'JTf 
tifc&£o 0»AIhI8&3 3 1 2X~teZ<Dl?tl*&nLfztt I FFTI3i&3 3 1 0 

*^y 7&§0'»-^-e3>;z>£ae> > i < ^a^Ktz^r^y^ >?fcmK£ 19 1 FFTHH&3 3 

1 Oom^J-etiBfF^fflit^ (1/12) v^tfUVBtF^fctfr^^fr&o -%:<Dfzib I FF 
T0J&3 3 1 0<7)m^^«$tt^^ntlgjj^3 3 1 3-eti^MO^^ (1/12) ^ 

[0 10 5] 

^m^^K^MLtz^OX^^o 2 -»^>iJIItl, 2 '>>^;wt?(i^ < . HOly 
> Jf L/;2v> t -f & o *i > tfOi"*-^ 0 2: 2 3; £ (± 

1 1 3 <om-e&& 0 s p&mmm3 3051 -et±, ^— oxii^w^a^ s p Ktt-tz 
mmmmmp(w)*2i/>#)i/<D®.t LxwmL, 7t<os pojii^£^& ± d^-r&o 

> ^jv^ifi 0 t2 ©aoi^, > 0 OFp ( w ) o;£j§ % v > ;K;v#-i§- 2 OFp 

(w)O^^ V>^;VH^0<^Fp(a>)<7)^^P> 2#@. -tV^jll^-e^^^-ro V 

y **;i/#-J§-^ 1 1 3 <Dlo^ IM-c;fc & o ftxkm&mfcMU 3 3 1 a <7>aj# f±> 6 * 

oy^juy hm^tee^^VT&ZfrbliirtiXLZitzib, %\mLX&< 0 
[0 10 6] 

3 1 2 ii, I FFTHU&3 3 1 0 X<D^MK%mfX (2©^|) 

KmmLtzfcms&m&z^SLi-ztztbK, 6*wTt (2<7)-<#) (o-m^m^^m 
tr. 2m&&tewtz>£t t u e^tnoFii^ooomt^o ztzt*-? 

(DftM Kit F F T ®j& 3 3 0 1 ?tc i: |§I C K & & J: 9 0 ^AT^St- & 

& o ii v v *f 0 t 2 ©It te^-f tt & u v> **;v#-^ 1 t 

3<D®.X*i± (-3) ^r-V 1 ; 71* tit%2> 0 0 #A®iS& 3 3 1 2 ^ <?>-f iiZ&W Ltz £ 
^iU^J«r I FFT|sIg&3 3 1 0©A*«t^o - om^it 0 £ i^-^iix. 

x\s*&i><D<7), *w&}tzte6*tV7&%<Dm-%-x$>2>tztb, &<%\btLtz*yyy)vy 

fcmtzj:*) IFFTH|ji&3 3 1 0<Dffi#T-tiB#F^i!&rt s (1/6) ~>>^;V^F^^^$f 
MZth&o ^(Dtztb I F F T®j& 3 3 1 0 <D}Ht}^m^ ti%> 5g^tH!i& 3 3 1 3 X\*$$ 
MOfrb (1/6) v^^vo^o^Mmi-o tztzL (1/6) 

<> tf f 1 R7^^ai3 2<D%m(ommxm^ix^^t^^ti^o 

[0 10 7] 

l~>>*-;i/^ffi, 2 ->^^;HgfflT'fflv^(btL^^H^«lU^3 3 1 4 -Cfi, ±Ifi* 

o a:# x$>2> v$mwM<Dm-%-Zi' s ±n&* * y r 1* *lk x^xgnz &m mn « . b#^j o 

If. T-TtLO (2 ^-/8 1 9 2) ^t^^,o ^lx.tf. (-3) ^ff'JTfW^ 

•ettJfcWe&Sfcrt* (-3) * (2^/8192) 0. i^Jt«#Sfe*A« fci-ifc^ P$ 

mi 0 a> & <^asfc»ifi[*ttfli t Lrexp(- j* a « *t) zm-r £ti:44. 

[0 10 8] 

S P^iK3 3 0 5 l^K)f^fi|il860S P^0»3 3 0 5 i: m t&mx-$>Z 0 1 

^ -r z> m&*? 2^y #ji> z&m-f & m& tarn* t). * * y 7 1* tti±^ l ^ 
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o 0#AHIS&3 3 1 2f4tb££ IFFT@»3 3 1 OMMtSo £^#540}? 

£n<b;fL£^:/U ^^SJC 4 19 I F F T [IJg§ 3 3 1 0 Offi27T?(4B#HfU&7&* (1/3) 
->>#/W$fflfcfc*f!3>g$*L& 0 ^(Otztbl FFT|@]j&3 3 1 0OHJ*m§^^ 
»tiIK3 3 1 (1/3) ->^#^O^o**JRi?tti-re fc*£L (1 / 

»J^*fi9-Ct4*<^ tft*F I R7>r /l/**B3 2^Mi«$^^t^ 
[0 10 9] 

ffiTtt. f£ffi0]|£*i{fll|g&3 3 1 4#q^K&£4 ? i:'»*>ff0O^^v>^ o 2 
[0 110] 

i £ in ij * -v > -t 9 <&feS&u#*flF)fel&B# k {4ffi v»s -> > titA,& < -f £ 1 1 xm 
#*itS&l«*6. ^i5:H«f HJS& 3 3 1 1 XOMmmmmfeVMWiZMx.zmKfiimT'-? 
&&&& * < Mff B# m < * & i t i&mW 2ti& / J>%:^i/y#)vmZ'f2>Zt i>X~%2> 

o mnommmzKi/ u ^sfc5E§rii£&3 3 1 it#t»n<^o 

fc i: § K li^if- * &8b&*4> * < X*rl$m#*& < & * £ t £ *t* tz sb v > 
[0 111] 

?mx$>z> 0 &u<D&wi'Rif*:<D$mK<>^xi±, ni2 tt-?tz<mzx$>*), mm-o 
^xom.Wtemv&-rz 0 r-fimnft&Ltz i sdb-tk^- K3^co^o^i 

[0 1 12] 

FFTHH&3 3 0 -> >#^#-^»ffiBlft 3 3 0 2 <DXtS, RV?S PttfcblS 

I&3 3 0 3*>#-<&A;&K45V*T»4, -f- * Scj&*8 1 9 2 £ & 0 tv^ D S PWjffllS!i& 
3 3 0 3 ^3£»#ttlWiiaK3 3 0 4 <Dm-<DXt) t&tls RlfSP^iftS 

3 0 5 1 A:&fci5V»T 14. 7*-* *Wl V^^WC^S S P<D£MX$>2> 

4 6 9^t4otv>4, S P&mm&3 3 0 5 1 om# x ^H#tt^£BlHlj^3 3 0 9 <D\ 
£B2K RV0nxmm3 3 l"2©«(-©A*t:4JV>Ttt, &WRt?«JB"t*S'>'*K/i'jgfcM 
H 4 o Tf - ^ jSgcrt^fl; L „ »^-fny h«-f-*^^ffc LT (M*4 6 8+ 1) & 
fc**o 0#AiK3 3 12oai^ I FFT@jE&3 3 1 0©AtH*, Rtfm&VM&S 

3 1 3<OA;fcfc:fev*Ttt, il R ffl f § J; o t f - ^ ^ Wft L, lv 
> tffrXte 2 0 4 8,^ 2 -> > **;VT*{4 4 0 9 6^ 4 -> > #**CHt 8 1 9 2 *t*^ 0 

**»»t©m*j: ^&WLx\±nmi<Dymizvm-tz> 0 mm&j^itmnRx^m-t^'y^^ 

frit* 1 v- y 4?;VT*(4 (8192/12) }:fi^6 8 2,^ 2 v > £ fc{4 4 -> > 
»4*iHWft*r-KB»W (1/8) */>#*l»BK«at*l 0 2 ±&t%7Lh*iZ> 0 

4 7*-^^akt40i o^Ljt^^itjt^iisn^ij, #ssoftkai*ra. 

[01 1 3 ]_ 

PO«45-0*fcU ^#tt**ii>^*c0jfA. IFFT, S#itn>yv>^5gl 

s^^** ^flt^^s&sR t n& o , ±ie^ 

ftL^0»*«Oi!jfiC-C»4 % MW^OJfA^iTO^t^fec^j^/i^ 0#Ai4 0 

x-^^^A-f^o^^ ^/& ? ^t{4#^CT , -^=^r^J^9ai-rf£^4^^2 ! s•e^ ^^#-51*^4 
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[0 114] 
[0 115] 

^31L. rt»T*©fca#J: DEMUR IftfllJR&^r^ ^-t^SftftSr^fv^ @^ 

$ < & * 7k * , ©/ha * S t ^Tf "J &«r* h 0 

[0 1 16] 
[0 1 17] 

OFDM (Orthogonal Frequency Division Multiplexing : USSJStfeSWMRl 
&M) ^ J ^frt>W.fcLtz{is;mB!W&*m^xm Ddk&fc^ >-fe;H-&i] 

[0 118] 

[mi] *»wo^jfc<o^®»^aigi)a**ir>*9^ffiv>7k*«ife^>^^Ao 

[IH 2] *»W©IIJ60^ai»c«*ia«}&**ir >-fe9 0fl|^*^1-rn y ?m 

[in 4] *&w<o%m<hm&K%%mv&fr**>*7<Dfem*sy#)\'®L* 2 t t?k 
[ins] ^sHBoaafco^ffifc-ffisia >*.?(D&mi'ytf)\'%L* 4 t t7k 

[H6] *fl^O||]^<D^tc#^Iali9^^^^^7 0^0^a^--^^^# 

[ins] mv&^*\y*. i 7<DMj&$b*7F-t-7u ? ?m 

im 9 ] in 8 £3*1-0 d v ? <d 7 4 )\>?&®i$L$[M<DWiYE<omm utt-r & 

[mi 0] m 8 KarfiaD a**t>-t9o*»ojjiif-^ ,£^£#§51^-7^ ;v 

[0 119] 

1 SffiT^x^- 
2 

3 a lIlDik^*^:/*^ 
4 
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